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INTRODUCTION 


A shaft or slope bottom is that portion of a mine that is <oatieucus 
to the bottom of the main hoisting shaft or slope. It includes the ter- 
minal tracks for loaded= and empty~car storage, locomotive run~arounds, 
locomotive shops, charging stalls, supply rooms, pump rooms, waiting 
rooms, and offices for dispatcher, weighmen, and foremen. 


This paper will deal principally with the arrangement of tracks and 
the handling of cars on the bottom, but includes other data that may be 
affected, directly or indirectly, by the bottom lay-out. <All of the mines 
discussed are being operated in comparatively level coal seams. 


Twenty~one mines in five states were visited, and a brief description 


of each bottom -arrangement is given. Comparative data are shown in tables 
1 to 6, inclusive. ; 2 


ACKNOWLEDGMENT 


The information used in preparing this paper was obtained through the 
courtesy and cooperation of the officials of the mines examinede. 


GENERAL CESCRIPTION 


Since the location of the shaft or slope bottom will affect haulage 
grades and drainage throughout the life of the mine, preliminary drilling 
usually is done to determine the contour of the coal beds Other important 
factors in determining where to locate the shaft or slope are; tipple 
location with regard to railroad or river connections, adequate surface 
for plant buildiness and waste disposal; the desirability of locating the 
shaft.as near to the center of the proverty as the above factors will 
‘permite 


Pillars should be provided of sufficient size to protect the shaft 
or slope bottom and the surface plant. . 


1/ The Bureau of Mines will welcome reprinting of this paper, provided 
the following footnote acknowledgment is used: "Reprinted from 
U. S. Bureau of Mines Information Circular 6949." 

2/ Associate mining engineer, coal-mining section, Mining Division, 
U. Se Bureau of Mines. 
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The shaft or slope bottom is the busiest. place {tn the mine. Loaded 
cars are dumped or hoisted and the empty cars are returned to the working 
faces as fast as can be done economically and safely. Track and equipment 
are arranged so that handling the cars is flexiblee Storage tracks are 
provided for both loaded cars and empty cars to permit the main-haulage 
locomotives to keep moving when short delays occure Track grades on the 
bottom are usually in favor of the loaded cars, but the grades for the 
empty cars depend on the method of handling theme 


There are three goneral operations in handling cars on the bottom: 
(1) moving loaded cars to the cage or dump from the place where they are 
left by the haulage-locomotives; (2) placing the loaded cars on the cage or 
dump; and (3) moving empty cars from cage or dump to storage tracks. 


Moving Loaded Cars to Cage or Dump 


The maimhaulage locomotives place the cars on a grade that will per- 
mit them to run by gravity, or they are placed on an approximately level 
track to be handled by a car haul, a shunting locomotive, or a switching 
locomotive, which delivers the cars to the cage or dumpe 


If the loaded cars are permitted to run by gravity, they are con~ 
trolled by brakes or spragse Eleven of the mines visited handle loaded 
cars by gravity. (See mines 2 and 15 for track grades.) | 


Two types of car hauls (the chain haul and the compressed-air cylinier) 
are in use at the mines visitede The chain haul consists of an endless 
chain driven by an electric motor with push-button or automatic controlse 
The chains have attachments that engage the car axles, bumpers, or lugs 
attached to the carse (See mines 9, 11, 12, and 14.) The compressed~air 
cylindet’ is described under mine 13, Ps 


At mines 1 and 18, a shunting locomotive runs on a track between the 
two lcaded tracks and advances the cars by engaging a sliding arm with 
the bumper or the end of a care Mines 6 and 20 use locomotives for ad- 
vancing the loaded carse 


Caging or i 


Loaded cars are caged by hand or by an automatic caging device. Mines 
6, 10, 15, and 19 employ hand caging, and the 10 others that have cage 
hoisting use automatic caging devicese Most of the cages are self~dumping 
and have an automatic locking device to hold the car in place while the 
cage is in motion. Figure 14 is a sketch of a type of automatic double~ 
horn cager and a self-dumping automatic cage in use at some of the mines 
visited. 


The automatic double-horn cager operates as follows: The landing of 
the cage strikes the trip crank, which opens the front horns of the caging 
device, allowing a loaded car to pass onto tke cage and pushing an empty 
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car off. At the same time, the rear horns close and hold the next loaded 
car. Front and rear horns are connected to a rocker shaft in such manner 
that when one set opens the other closes, and vice versae As the cage 
rises, its weight is taken from the trip crank, a weight acts to revolve 
the rocker shaft, and the front horns are closed and the rear horns are 
opened, allowing the loaded cars to advance and stand against the front 
hornse © 


As the cage lands on the shaft bottom, it se oaeatiss releases the 
empty car on the cage, which is pushed off by the oncoming loaded care 
There are two pairs of horns on the cage that embrace the wheels, and they 
operate : independently of each other. (See fige 14.) The front pair of 
horns is closed automatically as the front wheels of the oncoming loaded 
car pass the rear horns; and the rear horns are closed automatically as 
the front wheels of the car move up against the front horns. 


When skips or conveyors are used for hoisting, the coal is dumped into 
@ bine It then passes by gravity to a measuring hopper and into the skip, 
or it 1s fed in a uniform flow onto the conveyor by a feedere 


A skip~hoisting~bottom ‘installation is more expensive to install than 
a self~dumping-cage type, but fewer men are required for its operation. 
There is very little difference in the breakage of coal between a mine 
oe by a oP. hoist and one operated by an automatic self~dumping 
cage 


Three types of dumping are in use on the bottoms of the mines visited~ 
the rotary, cross~over, and automatic drop~bottom carse The rotary dumps 
may make a complete revolution or turn part way and then back. They are 
operated by electric motors or compressed air (see mines 11 and 13.) 

(There are gravity-type rotary dumps and kick-back-type dumps, but neither 
of these, types was noted at the mines visited.) The cross-over dump is 
of the gravity type (see fige 7)e Drop~bottomtype mine cars are used at 
mine Cle. 


Movement of Empty Cars to Storage Tracks 


At.12 of the 21 mines visited, the ‘empty cars are moved by gravity 
alone, at 4, locomotives are used on an approximately level track, and at 
5 a camlift or car-feeder and gravity combined is used. Mines 10 and 15 
alone of the group use a kick~back. 


3 Allen, Andrews, and Garcia, John Ae, Skip Hoisting for Coal Mines: 


Transe Ame Inst. Mine Enge, vole 66, 1921, ppe 370-3966 
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DESCRIPTION OF BOTTOM LAYOUTS 


The following is a description of the shaft and slope bottoms on 
which data were collected. Mines 1 to 7, inclusive, are in Pennsylvania; 
8 to 14, inclusive, are in West Virginia, 15 is in Kansas, 16 to 19, ir 
elusive, are in Illinois, and 20 and 21 are in Indiana. Oomparative data 
are shown in tables 1 to 6, inclusive. 7 


Mine 1 


This property wes drilled extensively to determine the elevation, 
thickness, and quality of the coal before the mine projection and shaft 
bottom were laid out in 1918. | 


A 25~foot reinforced-concrete arch about 1,400 feet long protects the 
main body of the shaft bottom. This consists of three parallel, approxi~ 
mately level tracks, as shown in figure le The average production per 
shift is 5,600 tons. 


A dispatcher controls, by telephones, all the movements of the entire 
haulage system. Every side track has a telephone. Coal is gathered with 
&-ton cablo-reel locomotives, and 13}~-ton trolley locomotives are used fron 
the inside storage tracks or partings to the shaft bottom. Main-line 
locomotives bring the loaded trips in on the outside tracks of the three 
parallel tracks and pull them up until they are near the preceding loaded 
tripe The locomotives uncouple and proceed through the cross-over to the 
north or south empty trac for the return trip of empties. 


A 13~ton shunting locomotive, equipped with a sliding arm that can be 
extended either to the right or to the left, engages the bumper of the 
mine car and advances the incoming loaded trips to the chain-haul trip 
feederse The trip feeders advance the loaded cars onto the rotary dumps, 
where the cars are dumped without being uncoupled. Sach of the two loaded 
tracks has a trip feeder and a rotary dump, but the coal is all dumped 
into one bin. The rotary dumps make a complete revolution and dump two 
cars at one operation. Either of the two dumps can be operated independently 
of the other, and when the mine operates at reduced capacity only ons dum 
is usede The capacity of each dump is one operation every 30 seconds, or 
about 860 tons per hour. 


The hoist is automatic and has push-button controls both on the shaft 
bottom and surface. The dumper controls the hoist unless there is some 
reason on the surface to stop ite Electric signal lights indicate the 
position of the skip loading gates and of the skip being loaded. Figure 9 
shows a skip-loading station. 


Concentrated block system of mining is used, in which entries, roons, 
and crosscuts are driven 12 feet wide on 100~foot eenters. Practically all 
coal is machine~cut. Loading is done by hand. 
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Figure 1—Sketch showing arrangement of tracks at shaft bottom. 


by Google Original from 


THE OHIO STATE UNIVERSITY 


Shunting track 


* I.Ceo 6949 


Rock and house coal are hoisted by means of rope~haulage through a 
rock slopes Supplies and materials are brought into the mine through 
this slope. The loaded rock ¢ars coming in to the slope cross the south | 
loaded and south empty tracks by means of overhead crossings. ‘The cars 
returning from the slope into the mine, to the north section, cross the 
south empty and south and north loaded tracks on overhead crossings. 


4 separate man-hoist is maintained with a double-deck CAagbe 
Summary , Mine 1 | 
Coal hoisted per shiftecse.cccccccesesceeesCarBs 1,555, (5,600, toris) 
Rock hoisted per shiftecceccccsvvccccecees AO, 200 | | 
Number of bottom employees handling coal Seeeeces. 5 


Coal per shift per bottom employee handling 


coal SCOeccencccccccsscccvcrececceovesecesecveseetONS, 1,120 


Coal per shift per bottom employee handling 
coal, rock, and materialseccecccvcccecscccccesce AO 622 


Average mine=car turMm-OVEYr ccesvcsccccecseccvessesccscse Lol) 

Average number of cars per trip eccccccsecesceccccccccen HO 

Average track grade against loads sar esceoe approximately level 
| Mine Mine 2 | 


This seeracign was eeiginaiis eienhed for two separate mines but it 
is now worked as one minee There are two shaft bottoms, about 800 feet 
apart; one is used for coal hoisting and the other for rock, supplies, 
and mene The average production per shift is 2,/00 tons. 


Roomand-pillar mining system in panels is used with 14foot rooms 
on 60—foot centerse Loading is done by hand. All coal except the stumps 
is cut by machinese Coal is cut at the top. | 


Animal haulage and battery locomotives are used for gathering. The 
mainline haulage consists of four 15—ton locomotives. A dispatcher ig 
in touch with all partings by telephone. 


The loaded trips enter the bottom at the double track, and the loco- 
motive uncouples and takes the cross-over at "A" or "BY, as show in 
figure 1. The loaded track is graded 15 to 2 percent in favor of the 
loads, and a loaded trip can be dropped by gravity on either side of the 
double track. Two droppers are required for this operation. One dropper 
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uncouples the cars and é@rops them down to the other droppver, who alter 
nates the loads from different parts of the mine to give a uniform producte 
(Coal from different sections in the mine is of different quality.) One 
man, with the aid of a double~horn eutomatic cacger, places the cars on 

the self-dumping cagee (See fige 14.) 


{wo couplers make up the empty trips, which are picked up by the 
locomotives for the return on either the north or south empty tracke 


Three bottom employses ~ motorman, coupler, and cager — handle rock, 
supplies, and mone A 10~ton locomotive is used for handling rock and 
suppliese 


Summary, Mine 2 | 
Coal hoisted per shiftececcegeccccsccesses cars, 900 (2,700 tons) 
Rock hoisted per Shift ccvcecessccccscece do 200 
Number of bottom emnloyees handling cOalecsescee 5 


Coal per shift per bottom employee handling 
CODLeccccrrevcccccescccccesccccrecccese tons 540 


Coal per shift ner bottom employee handling 
coal, rock, and materials eecsesscsocvcees dO 437 


Average mine~car turn-0vercecccescccccece 1.37 
Average number of cars por trip ecccecese ho 


Average track grade against loadseseceoes percant le/ 


Mine 3 
Average production per shift is 1,950 tons. The main shaft is also 
used for hoisting rock. A li-degree rock slope, 750 feet long, is used 
for a man and material wey. 


Animal haulage is used in gathering coal. Room-eand~pillar mining 
system is used, with panels 1,200 to 1,500 feet long. Rooms 21 feet wide 
and 300 feet long are driven on 46= or 50-foot centers. Practically all 
coal is undercut by machinese Draw slate, averaging about 12 inches, is 
taken down and gobbed in the rooms but hauled out from the entries. 


Main~-line locomotives pull the loaded trips of 20 to 60 cars onto 
the bottom to point "A" where they uncouple and taxe the cross-over, "5", 


to pick up empty tripse (See fige 2.) Loaded cars are dropred by gravity 
to the automatic cagere 
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Figure 2.-Sketch showing arrangement of tracks at shaft bottom. 
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. Summary, Mine 3 
"Coal hoisted vor shifte....cecseseeeseeees Cars, 720 (1,950 tons) 
Rock hoisted per shiftecccscccececececeeee GO 60 fh 
Number of bottom employees handling coal » © 4 


Coal per shift per bottom employee handling 
COAL cer cccrccecccccscccnserscceccccocce tons, 4g7.- 


Coal per shift per bottom employee handling 
coal, rock, and materials Seereverserere do 437 


Average mino~car. turn-OVEFr eesssscecsecsce 1.76: -.-- 


», 2» © & @ * 


Average number of cars per tripeccessseese © + 36 
Average track srade against loadsecee.--- percent 8 
Mine 4 . 

This mine has been'in operation a mumber of yearse The average 
production per shift is 600 tons. Room~and-pillar system of mining is 
used with rooms 20 feet wide on 60-foot centers and 150. to 200 feet longe 
Coal is cut by machine and loaded by hand. Coal is gathered by locomo~ 
tive and animal haulagees . Act selase: 

Bottom arrangement is laid out so that the loaded cars can be dropped 
by gravity, although the main body of the coal dips away from the 
shaft. (See fige 2.) Loaded trips are delivered to the double track, 


and the locomotive takes the run-around and picks up the empty trip and 
returns along *empty track." 


Summary, Mine 4 
Coal hoisted per shift secseccccescveccsee CATS, 300 (600 tone) 
Rock hoisted per shift cecoecrccccccccccce do j Ys 
“Number of bottom employees handling coal oo. | 2 


Coal pear shift per bottom employee 
handling. COBLsceccrecccceccsecscccnsces tons, 300 


Coal per “ghift per bottom employee hand é 
ling coal, rock, and materials ececccce do 300 


Average mine<car turmOverececcescccesesce 1.97 
Average number of cars per trip ecesceoces 27 
Average track grade against loads o.s..eeepercent 1.0 
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Mine 5 

Average production per shift is 1,500 tonse All coal is gathered 
by means of animal haulagee Mining system is the regular room—and=pillar, 
with rooms 18 feet wide, 200 feet long, and on 50-foot centers. Coal 
is cut by machine and loaded by hand.. : 

The loaded trips are pulled around the curve until the locamotive 
reaches the run-arounde (See fige 2e) This places the cars on a 2 
percent grade and they are dropped by gravity to the cager, who cages 


them with an automatic cagere The locomotive takes the run~around to the 
empty storage track and returns along the track marked fempties.® 


Summary, Mine 5 
Coal hoisted per shift. escocccscsesecece Cars, 750-(1,500 tons) 
Rock hoisted per shiftecccccecscsccccecce 0 60 
Number of battom employees handling coal y 


Coal per shift per bottom employee 
handling COAL oc ccccecncccceveseneesee tons, 315 


Coal per shift peS bottom employee. 
handling coal, rock, and materials do 375 


Average mine—car euracover 1e3l 

Average number of cars per t¥ipeccecccoe 34 

‘Average track grade against loadseeeee.e Approximately level 
Mine 6 


This mine was opened about 35 years agoe The main hoist~shaft is 
used for rock and materials and also for lowering and hoisting men. 


Average production is 3,100 tons per shift. Room-and-pillar panel 
system of mining is used.. Rooms 20 feet .wide and 250 feet long are 
driven on 90-foot centers. All the coal is undercut by mining machines 

except a small amount of nillar work. Loading is done by hande 


Crabereel locomotives are used for gathering. There are four main 
line haulage units, and each consists of twa 10-ton locomotives in tandem 
Main~haulage trips are made up of HO to 60 carse Noe 1 empty trips 
return from storage track by way of locomotive run-arounde 

Two locomotives are used on the shaft bottom ~ one on the loaded 
side and the other on the empty side to make up empty tripse (See fig. 2.) 
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Figure 3.—Sketch showing arrangement of tracks at shaft bottom. 
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Summary, Mine 6— 
Coal hoisted per shift eeccecescscccceee Cars, 1,030 (3,100 tons) 
Rock hoisted per shift scaeweGeneseesins do 120 
Wunber of bottom employess handlitig coal 7 


Coal per shift per bottom employee 
handling COAL eevccvcccccccccccessee tONsS Ys, 


Coal per shift per bottom employee 
handling coal, rock, and materialsee do Yh 


Average minecar turm—-OVeEr eecccesecece 1.250 
Average number of cars per trip eerseces 50 


Average track grads against loadses.eee Approximately level 


Mine 7 


This mine was opened about 30 years ago. The main hoisteshaft is 
used for hoisting coal onlye A second shart, about 800 feet from the main 
shaft, is used for rock, materials, and lowering and hoisting men. Averag 
production per shift is 5,000 tonse 


The mining system is roomeand=pillar in panels, with rooms 18 feet 
wide, 250 feet long, and on 90“foot centers. Practically all the coal is 
undercut by mining machines. Loading is done by hande 


Coal is gathored by storage~battery, crab~type, and cable~reel 
loconotivese Main~haulage trips of 35 to 4O cars are pulled to the 
double track on the bottom, where the locomotive takes the run-arounde | 
(See fige 3.) The loaded cars are dropped by gravity on either side of 
the double track, which is graded 13 to2 percent in favor of the loads. 


--- Summary, Mine 7 
Coal hoisted per shift @evcccccovedeces CAPS, 1,000 (3,000 tons) 


Rock hoisted per. shift esccescecsceeses ” AO 170 
Number of bottom employeew handling coal... |. T 
Coal per shift per bottom employee | 

handling Coalecececvcccvcsecseceeses t0NS Yos 


Coal per shift per bottom employee | 
handling coal, rock, and materials do 333 


Average mino~car turm-OVer cccccccccces 1el7 

Average number of cars per trip sececce 37 

Average track grade against loadsececoe percent minus 0e5 
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Mine 8. 


Roomand~pillar system of ainine is used, with rooms 25 feet. wide 
on {5-foot centers and 300 feet long. Average production is 1,950 tons 
per shifte Coal is undercut Dy machines and loaded by hand. All of. 
the tonnage comes from two main sections of the mine. 


The roof above the coal is generally shale or sandstone, and the i 
inches shown in table as "average thickness of draw slate" refers to 
small areas of the mine in which the draw slate occurs. 


Cable~reel locomotives are used for gathering and the main haulage 
trips consist of 25 to 30 cars eache The dispatcher has an office on the 
bottom near the hoist shaft, and with telephone connections to each side 
track he controls the movements of the entire haulage system. He keeps. 
a record of each gathering and main-line locomotive, showing time of 


leaving and arriving and number of empty or loaded cars on every trip: 
during the shift. 


On entering the bottom, loaded trips are pulled over the ore 
and the locomotive uncouples and takes the cross-over "A® to the empty 
storage trackse (See fige 3.) All empty return trips except those to 
the west section pass over the empty return and come onto the main track 
at "B®, The empty return to the west section joins the main track 
several hundred feet from the bottom.. 
Summary, Mine 8 

Coal hoisted per shift SGeecccescceveecse CATS, 650 (1,950 tons) 

Rock hoisted per shift sesecescscecee GO 1252/ 

Number of bottom employees handling coal 4 


Coal per shift per bottom employee 
handling CcOaleccecccccccevececcece tons, UST 


Coal per shift per bottom employee 
handling coal, rock, and.materials do 2/ 


Average mine~car turnover eeasecscsee 147 
Average number of cars DoF MET sees Se 2f. - 
Average track grade Sestwat ieetaucesceeneat 1.0 


1/ Hold for night shift or idle day... | 
2/ Not available. Rock is hoisted at night shift or on idle day. 


5602 rr ede 


Google 


C.I- 6949 


Mine 9 


Roomand~pillar system of mining is used with rooms 20 feet wide 
on 60~ to 90-foot centers and 350 feet long. Coal is undercut with 
machines and loaded by hands Average production is 3,400 tons per shifte 
Cable~reel locomotives are used for gatheringe Mainline trivs average 
40 cars each, but when the Car supply is low the number of cars ‘per 
trip is reducede 


The loaded trips come from two opposite sections of the mine and 
run onto the bottom on parallel tracks to point "4", where the two tracks 
come together. (See fig. 3.) The locomotives uncouple and take the 
cross~over "B® to the empty storage trackse The loaded cars run by 
gravity to the chain haul, which feeds them onto the scale. ‘The loads, 
on passing over the scale, run by gravity over an alternating switch to 
the automatic cagere Just before the loaded cars run onto the cages, 
they pass under a spray of watere This helps to keep down the dust in the 
tipple while dumping is being done. Although the loaded storage tracks 
show a capacity of 134 cars, there is room for only 20 cars between 
points "A"! and "CC®. Each trip on the double track is cleared before 
another locomotive can get through on that track. One locomotive is 
kept at the shaft bottom to make un the empty tripse This "bottom" 
locomotive advances down the storage tracks and holds the empty cars as 
they come off the cages until a trip is made woe A mein-line locomotive 
then couples onto the front of the trip and pulls, while the "bottom" 
Locomotive pushes until the cars clear the storage trackse 


The item of 15 men shown as "bottom. employees handling rock and 


materials" includes one cager and one~fourth the time —- a boss and of 
@ general helper. 


Summary, Mine 9 
Coal hoisted per SHITE aedoes woeetecec ds cars, 750 (3,400 tons) 
Rock hoisted per shift ececccsccccecsvecee dO. 78 
Number of bottom employees handling coal {e5. 


Coal per shift per bottom employee 
handling C0alce Ss Occscewenseecale saws tons, U5 


Coal per shift per bottom employees 
handling coal, rock, and materialsee. do 4378 


Average mine~car turn-Over seecccoesecces 1.65 
Average number of cars por tripecces.cce LO 


Average track grade against loadseececeese ADvroximately level 
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Mine 10 


The roomand-pillar system of mining is used with rooms 28 feet 
wide on approximately 80=foot centers and 350 feot deepe All coal is 
undercut by machines and loaded by hand. Average production per shift 
is 1,050 tons. 


Cable-reel locomotives are used for gathering. Maineline track has 
a few grades of 5 percent agninst the loads, but the distance is very short. 
Two types of mine cars are in use ~ steel cars with low height for use in 
‘one section of the mine where coal is low and wooden cars for use in the 
other section where coal is higher. Loaded trips are pulled onto the 
bottom to point "A" and the locomotivesuncouple and cross over ton the other 
track and back switch to the empty storage track. (See fig. 4.) The | 
loaded cars run by gravity over the scale and are caged by hand. The empty 
cars On leaving the cage run by gravity to the automatic steam car-lift. 
As the car runs onto the lift, valve "B" is ovened and the steam jack 
lifts the car sn it will kick back and.run by gravity onto empty storage 
tracks. As the car runs off the lift, valve "D" is closed, thereby lower- 
ing the lift for the next care Empty steel cars are stored on one track 
and the wooden cars on the other storage track. Switch "D" is thrown by 
the empty car coupler when the cars of one type have been heisted and they 

change to the other. One locomotive is kept on the shaft bottom for switchi:: 


Summary, Mine 10 


Coal hoisted yer shift @eeccegesverceceee CATS, 390 (1,050 tons) 


Rock hoisted per SHift eecccecccvcccese None 
Number of bottom emmloyees handling coal 5 


Coal per shift per bottom employee 
handling coal Ceocrcosccevescracscece tons, 210 


Coal per shift per bottom employee handling 


coal, rock, and materials do 210 
Average mine+car TUTM™OVET cocscececcosce le 30 
Average number of cars per tripecessscce -_ 25 


Average track grade against loadsececeese Approximately level 
Mine il 


This mine, opened in 1929, is using an adaptation of the panel system 
with advancing and retreating robbing. . The robbing line advancss or re~ 
treats usually in a diagonal straight line across the panel. In some panels 
the pillars are drawn on the acvance and in others they are drawn on the 
retreate Rooms 18 to 20 feet wide and 400 feet long are driven on 50~ 
foot centerse All coal is cut by machines and loaded by hand. Average 
production per shift is 1,700 tons. 
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Figure 4.-Sketch showing arrangement of tracks at shaft bottom. 
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Figure 5.—Slope-bottom lay-out showing arrangement of tracks. 
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4 cable~reel gathering locomotive is used for each rarting, and an 
additional gathering locomotive is used to ai tripse A main haulage 
trip COREA StS of 10 to 12 Carse | a es 


dcestan tei one-fourth of the ioaeene work on the night. shift. In 
addition to the cars loaded at night, a number of cars either were loaded 
on the day shift too late to dump or were in transit at the close of the 
daye This gives the bottom’ men loaded cars to start on at the beginning 
of the day shift. The tipple runs only one f-hour shift per day. 


Loaded trips from the east section of the mine take the run-around at 
"A" ond go through the cross-over "B" onto the south loaded storage track. 
(See fig. 5.) The locomotive uncouples and returns, by way of the rum 
around at "C0", to the empty storage trackse Empties and loads to and from 
the east section of the mine use the south track of the double tracks and 
those to and from the west section use the north tracke Empty trips re~ 
turning to the west section of the mine are made up on the north empty 
storage track and pass through the rumaround "D"®,. The scale and rotary 
dump are on the south track. ) . 


Cars are weighed and dumped without being uncoupled. To take the 
pressure off tho couplings while the cars are being weighed, a slight de» 
pression is cut in the ball of the rail for the wheels of the cars to rest 
ine These depressions are made for all whecls on three cars above the 
scale and two cars belowe The rails on tho scale are cut for only two | 
wheels ~ a front and rear on opposite sidese These two depressions cause 
the. car to rock, which is an indicator to the weighman that the car is on 
the center of the scale and there is no pressure on the couplings. The 
rotary dump, powered by an electric motor, makes one complete turn, dump~ 
ing one car of coal or rock at each operation. When rock is to-be dumped, 
the belt is.allowed to be clear of coal for at least 50 feet before the. 
rock is. dumped. This allows the men in the tipple time to open the a 
gate. 


— The belt conveyor is 6n a 19=degree slope and 580 feet long. It has 
a 4&~inch belt that travels 350 feet per minuto. Figure 6 shows the arrange- 
ment of the trip feeder, rotary dump, and belt conveyor. The coal or rock 
is dumped into a hopper and is conveyed to the belt by means of an apron 
feeder, The bar screen chute at the discharge end of the feeder allows. 
the fina coal‘to pass through and form a layer that protects the belt ‘from 
rolling lums. The belt-~conveyor slope is used as a manway.e Supplies are 
- lowered through a supply slope that has track connections to each end of 
" émpty storage tracks. (See figs 5) . 

In tho table "Number of bottom employees handling coal," one sdpiiovee 
is shown under the "General" heading. This man shovels out wet coal that 
sticks to the cars after they have ‘been dumped and would not be required 
under ordinary conditionse | 
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Summary, Mine 11 
Coal hoisted per shift ssecescocsesscecee Cars, 4S5 (1,700 tons) 
‘Rock hoisted per shift eecsccecsccscsccce dO 13 
Number of bottom employees handling coale aes 


Coal per shift per bottom employee : 
handling CcOal ceevcccccccccccsvecccsccee tONS, 566 


Coal per shift per bottom employee 
handling coal, rock, and materials eee do 566 


Average mine-car turnover eececccceccese | Cok] 

Average number of cars per trip ccceccecee 12 

Average track grade ageinst loads eecesese ADProximately level 
Mine 12 


This mine was operated as a drift mine for a number of years before 
the slope conveyor was installed 10 years agOe The old coal tipple is 
now used as a rock tipplee 


Rooms are driven 22 feet wide and 400 feet long on 60=foot centers. 
411 coal is undercut by machines and loaded by hande The production 
averages 1,900 tons per shift. About one-third of the loaders work on 
the night shifte Cavle~reel locomotives are used for sathering ~ 10 on 
the day shift and 6 at nighte Main~haulage units and the tipple operate 
on the day shift onlye Main~line haulage grades are very steep, average 
ing about 4 percent against the loadse Two 10-ton locomotives in tandem 
are used on each of the four main-haulage units. The dispatcher's office 
in on the main haulage about 1 mile from slope bottome He has a telephone 
connection to eacn parting and the bottan. 


Loaded trips coming onto the bottom from the north section of the 
mine pull down either of the double tracks to the chain haul. (See fig. 
5.) The locomotive uncouples and takes the runaround at "A" to the empty 
storage tracks. Empty trips return along "BT ~ "EY, The chain haul 
places the cars on the scale, am thoy are uncoupled before being weighed. 
Loaded cars run by gravity from the scale to the cross-over dump and onto 
the empty storage track. 


As the loaded car passes onto the tump, it trips the horns and bums 
the empty car off tho dumpe The loaded car is caught by the horns, and 
the dump is held by a brake, which, when released, allows the car to dum, 
The car and dump are righted by weights and are ready to repeat the 
operation. (See fige 7.) 
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The track on the bottom is downgrade, as follows: 1.5 percent on 
double track from "Df to chain haul, 1.0 percent chain haul to scale, 
3e5 percent scale to dump, 2.5 percent dump to crossing, 1-5 percent | 
crossing to end of empty storage track. (See fig. 5.) Storage is pro~ | 
vided for 200 loaded cars in case of delays on the con*cyor or tipple. At 
present, all the production is coming from the north section of the miné. 
Loaded trips from the eust section can use only one of the double tracks, 
and empty trips return along "BY & NCW — "pit, 


Power lines enter the mine through a borehole 45 feet deep, and sand 
for the locomotives is poured through a hole 40 feet deep. 


The slope conveyor is 200 feet long on an 18° slopee It is equipped 
with a 4a~inch belt, which travels 250 feet per minute. | 


‘Summary, Mine 120 
Coal hoisted per shift escecccsccccsecccce Cars, 730 (1,900 tons) 
Rock hoisted per shift ccocvecccceccsccecee 0 63 
Number of bottom employees handling coale » 45 


Coal per shift per bottom employee 
handling coal @veeceveersenenseoegeeese8e tons, 380 


Coal per shift per bottom employee 
handling coal, rock, and materials eee do 4380 


Average mine~car turm-OVer eecceseccccece 1.98 
Average number of cars per trip eeceeesee 22 


Average track grade against loads sees... percent, Te) 


Mine 13 


Development of this mine was begun in 1925. ‘The block system of mining 
is used, with rooms 15 feet wide on 60- to 75-foot centers, and 720 feet 
longe All coal is cut by macnines and loading is done by hand. Average 
production per shift is 3,500 tonse. 


Cutting machines, gathering locomotives, and maimn-haulage loconotives 
operate om svccrese batteries. Main-haulazte locomotives normally change 
batteries every + hours. Chareing time is about twice as long as running 
timee Batisries for the cutting machines are tiraucportsd to and from the 
charging si2lls on a truck. This purtable power unit overatee on 250 volts, 
the main-line locomotives on 275 volts, and gathering locomotives cn 10 
voltse The battery compartment on all units is a separate component part 
that is easily attached or detached from the chassis. The locomotive 
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enters a stall where one charging rack is empty and deposits its exhausted 
batterye Then the chassis backs out and runs under a rack on which there 
is a charged battery. The chassis obtains power from a cable to change 
from one stall to enothere Battery water is piped down the shaft from 
stills on the surface to storage tanks on the bottom and thence to water - 
hose connections at the charging stallse 


+. There are three shafts on the bottom (see fige 8). The air enters 
the mine through the main air shaft and is discharged up the skip shaft 
and the men, rock, anc material shaft. Loaded trips come onto the bdottan 
and pull around toward the loaded storage tracks and back switch to the 
rotary dumpe The locomotive takes the run-around at "A" and picks up the 
empty return tripe The loaded cars run by gravity from the locomotive 
run-around to the first car feeder and are coupled to the loaded cars 
being dumpede (See fige 9-) There are two car feeders ~ one on each side 
of the durpe They consist of cylinders placed in the center of the track. 
Toney are operated ty compressed air, each cylinder having a stroke a littie 
more than the length of a mine car. The piston rod engages a lug on the 
bottom of the mine cars. Two cars are dumped at one time by a rotary dmp 
operated by compressed air and turning an are of 150° During the dumping 
Onveration, the car feeders pull in opposite directions, holding the coup~ 
lings in tension so that the pins will not fall out. Each car dumps into 
a separate weigh pan end thence into a senarate measuring chute, which 
holds three carloads or one skipload. One lacomotive and crew handles 
rock and supplies, which are hoisted or lowered through a separate shaft. 


Summary, Mine 13 
Coal hoisted por shift cescecccscescescee Cars, 700 (3,500 tons) 
Rock hoisted per shift eescescscscccsecsecs ao 100 
Number of bottom employees handling coale 3 


Coal per shift per bottom employes 
handling COAL ceccccccccccnccccsesecos tONS, 1,107 


Coal per shift per bottom employee hand~ 
ling coal, rock, and materials eecssecscee do [00 


ny Graceciinosens TUIM=OVEY eocccervccccce 1.51 

Average number cf cars »er trip eeccocsece Ls 

Average track grade against loads eeeceee ADPrOximately level © 
Mine 14 

Room~and=pillar system of mining is used, with rooms 16 to 18 feet 


wide, driven 400 feet long on 9%foot centerse All loading is done by 
hand, and the average vroduction per shift is 1,600 tonse Coal is cut at 
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Figure 9.—Sketch showing skip-4oading station. 
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Figure 10,—Sketch showing arrangement of tracks at shaft bottom. 
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the bottom by track cutting~machines. Power is supplied by battery power 
tanks (storage batteries mounted on a truck). Battery locomotives are used 
for doth gathering and main~line haulage. 


Masonry walls of sandstone are being built around the shaft bottom to 
protect the entries. The material for building these walls is obtained 
from various places in the mine where it has fallen from the roofe Two 
stonemasons work full time, and they use »mractically ail the rock that falls 
throughout the mine. 


Loaded trips come onto the bottom from development areas 2 or 5e 
(Area 1 is not being worked at presente) (See fige 10.) There is storage 
capacity for 40 loaded cars between point "A® and the dump, and 35 more 
loaded cars could be stored above point "A", The locomotive takes the 
run-around at "A"? or "B" and picks up the empty trip and returns along 
route "D ~ Cf to Noe 2 development, or along "D —- C — A” to Now 5 develop~ 
mente. The loaded tracks are about 1 percent downgrade for a distance of 
500 feet ahove the first chain haul and approximately level from there on 
to the end of the empty storage tracks. The coal is woighed as the cars 
approach the dumpe The empty coupler calls check numbers into a micro- 
phone and a loudspeaker announces them in the scalehcusee 


Cars are dumped without being uncoupled, ths rotary dump making a 
complete revolution. The dump is covered with a hood, from which a 14 
inch pipe is connected to the upcast airshafte This vipe discharges a 
large percentage of the fine dust caused by dumping. Coal passes from the 
rotary dump into a bin, which is filled only as the coal is drawn offe 
This bin is equipped with doors that are onened or closed automatically 
by either skip aw they land or are pulled awaye Two men handle both the 
loaded and empty cars on the bottome One man operates the chain hauls 
and the dump and the other makes up empty tripse Dumping operations are 
stopped when a locomotive comes on the empty storage track for a trip of 
Carse 


Summary, Mine 14 
Coal hoisted per shift eevccvecerceesee CATS, Tee) (1,600 tons) 
Rock hoisted per shift eccecececcecsece a0 10 


Number of bottom employees handling coal 2 


Coal per shift per bottom employee 
handling COAL cocccvccccccccseseecce tons, S00 


Coal per shift per bottom employee 
handling coal, rock, and materials « do 800 


Average mine—car turnover ceccecccccce 0291 
Average number of cars per trip eecccocce 30 


Average track grade against loads eeseee Approximately level 
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Mine ‘1 


This mine was opened about 10 years agOe The shaft is near the 
center of the coal area to de mined, and main entries are eaten in 
six directions. (See fige 10.) 


Roomand~pillar system of mining is used, with rooms driven on 
33%-foot centers, 24 feet wide and 150 feet long. Pickmining and hand 
loading are employed throughout the mine. The average production is 
1,220 tons per shifte Mules are used for gathering the cars from the 
room necks to the partingse Entries are top~brushed, 6 feet wide. 


Loaded trips are pulled onto the bottom to point "AT, and the . 
locomotive uncouples and takes the switch to tho empty storage tracke 
The loaded cars usually run by gravity from this point to the shaft, 
but if they stop they are "side~hooked" until they are all on straight 
track. This is accomplished by hooking a chain from the kosomotive to 
an eye on the side of a car several car lengths back of point "A", and 
the trip is advanced by the locomotive running along the empty storage 
track. The dropper handles the icaded cars until they have advanced 
to the preceding trip, where the spragger takes then, and they are un~ 
coupled and advanced to point "B®. The two cagers take the cars after 
they have passed over the automatic alternating switch and cage them by 
hande This automatic alternating switch is operated by the car wheels 
passing over levers on the track so that a car passing on the left 
track throws the switch for the next car to pass on the right side, and 
the motion is reversed by the following care (See fig. 10.) The notion 
of the levers is transmitted to the switch points by means of rockers 
and connecting rodse There is an automatic latch on the cages that 
grips the axle of the cars, holding them in place while they are hoisted 
or lowored. The maximum speed of caging and hoisting is 2/0 cars per 
houre Empty cars, on being pushed off the cage by the oncoming loaded 
Car, run by gravity to a kickback and return to the ecpty storage track. 
The loaded storage track is 15 percent downgrade from point "A to the 
frog, and 2 percent down from the frog to the shaft, a distance of 50 
feete The empty tracks are 6 percent downgrade from the shaft, a dig» 
tance of 40 feet, then approximately level for 20 feet, then upgrade 11 
percent for 15 feet, and 16 percent for 5 feet to the end of the kick- 
back. The enpty storace track is downgrade 13 percent from the frog at 
the kick~back, a distance of 150 feet. 
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Summary, Mine 15. 


Rock hoisted per shift Sraniawaacacecese do 150 


Number of bottom employees handling coal 5 


handling COAL cecccccccscoccccccccccecs tons, ou 


Coal per shift per bottom employee 
handling coal, rock, and materials e. do ou 


Average mine~Car turmOVer cecccnceccose 2685 

Average number of cars ion ein Sesshese:. 25 

Average track gtade apallact loads beets Approximately level 
Mine 16 


This mine was opened a few years after the close of the Civil War. 
it was shut down several years ago, and the bottom was flooded for a few 
yearse Recently, it was pumped out and reopened, and the bottom was 
reconstructed, concrete and stone being used for the walls and steel sup~ 
ports for the roof. Average production per shift is 1,500 tons. 


Storaze~battery locomotives are used for gathering. Charging stalls 
for the battery locomotives are situated near the partings, more than a 
mile from the shaft bottom. Rail joints on the main haulage track are 
welded... | 


Roorm-and~pillar system of mining is used. Rooms are driven 24 feet 
wide on 52+ or 60«foot centers, and 390 feet long. Pillars are not 
recov3red. Cutting is done by machines, and loading machines that 
operate on crawlers are used for loading. Each loading~machine crew 
consists of approximately 15 men, as follows: Cutting~machine man and 
helper, driller, shooter, two slate men, timberman, trackman, loading» 
Machine opcrator and helper, clean-up man, motorman and trip rider, 
repairnan, and one~third of a swing-motor crew of two men. 


All loaded trips come onto the bottom from one direction and stop 
at point "A", where the locomotive uncouples and takes the run-around to 
the empty storage trackse (See fige 11.) The loaded cars run by gravity 
along the loaded storage tracks to the automatic cagers.e One man handles 
all the cars on the loaded side of the shaft. <As the empty cars are 
pushed off the cages, they run by gravity onto the car haul, which 
elevates them about 5 feet so that they may continue by gravity to the 
empty storage trackse 
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Coal hoisted per shift eqeesececsceceee Cars, 600 (1,500 tons) 
Rock hoisted per shift (Perce cesecvecos do 4 
Number of bottom employees handling coal 3 


Coal per shift per bottom employee | 
handling COAL ccoccccccccacenecevacce tons, 500 


Coal per shift per bottom employee 
handling coal, rock, and materials e do (1/ ) 


Average mine-car tUFN-OVET cocvcegececce 1.92 
Average number of cars per trip bSaewies LO 


Average track grade against loads eeaes percent, Minus 1.5 


lf Not available. Rock is hoisted at night shift or on idle day. 


Mine 17 


This mine has been operating a number of years, but the present 
bottom arrangement was installed recently. Room-and~pillar system of 
mining is used, with rooms 33 feet wide on 80~foot centers and 390 
feet longe Pillars are not recoverede Coal is cut by machines and 
loaded with mobile loaders similar to mine 16. The loading crews consist 
of 16 men. The average production of the mine per shift is 3,800 tons. 


Coal is gathered with storage~battery locomotives. Charging stalls 
consisting of 24 tracks are provided at the shaft bottom. (See fig. 11.) 


Loaded trips come onto the bottom from opposite directions. The 
loads from the north pass the shaft and pull over onto the loaded 
storage track at "A", The locomotive uncouples and returns along "Bf 
and picks up empty trip from track "CO". Loaded trips fram the south 
pull down to "D", uncouple, take the run-around and pick up empty trip 
from track "KE", and return along "F", The loaded cars run by gravity 
to the shaft from the place where they are left by the locomotive, the 
movement being controlled by two dropperse One man handles the caging 
by means of automatic cagerse As the empty cars come off the cages they 
run by gravity onto the car haul, which elevates them about 5 feet, and 
they continue by gravity to the empty storage trackse 


‘A bottom crew of two motormen and one cager handles the rock on idle 
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Summary, Mine 1/ 
Coal hoisted per Sift vsasauacceseecevee cars, 1,267 (3,800 tons) 
Rock hoisted per shift eccescscceccessees 40 50 
Number of bottom employees handling coal 5 


Coal per shift per bottom employee 
handling COAL ecocvcccccccesesveceesese tons, 760 


Coal per shift per bottom employee... .. 


handling coal, rock, and materials ee do (1/) 
Average mine=car tUITDOVET eeccseccocece 2e15 
Average number of cars per trip eccccece 4.0 


Average track grade against loads .eeesce Approximately level | 


1/ . Not available. Rock is hoisted at night shift or on idle day. 


Mjne 18 


This mine has been in operation a number of yearse Room-and=pillar 
system of mining is used, with.rooms 26 feet wide on 50-foot centers 
and 300 to HOO feet long. The average production per shift is 7,000 tons. 
Mining machines are used for cutting, and mobile loading machines are 
used for loading. One loading~machine crew consists of 14 men, as 
follows: two cutting-machine men, two drillers, shot-firer, timberman, 
tracklayer, tracklayer's helper, loading-machine runner, loading~machine 
helper, clann~up:. man,. two hotormenh: and trip rider.: Coal is gathered by . 
Cable-reel ani battery locomotives... . a 


Loaded trips from.the east or west section of the mine pull onto the 
loaded storage tracks to the locomotive run<arounds, where the locomotives 
uncouple and proceed to the empty storage tracks for the. return trip of 
emptiese (See figs 12.). The loated cars are advanced by a shunting ~ 
locomotive operating on a track between the two loaded tracks. This 
shunting locomotive has a sliding arm that is extended either to the right 
or to the left and engages a mine car and advances the trip to point "A", 
The loaded cars run by gravity from this pnint over the scale and onto the 
rotary dump, where two cars are dumped at one operation, The cars aro — 
weighed and dumped-without uncoupling. A brake called a “squeezer*, which 
is four car-lengths above the dump, is used to feed the cars onto the 
dumps Empty cars run by gravity from the rotary dump onto the empty 
storage trackse 


The coal is dumped into a hopper equipped with automatic chutes for 
loading into the skips. As a skip descends, the chute that feeds into 
that skip is lowered with the skip, and when the skip ascends the chute is 
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raised. The skips have a capacity of 10 tons, or two cars, of coal. 
Cars’.of rock take the runm~arounds at "A" and are switched to storage 


tracks "B", to be hoisted at the man, rock, and material shaft on an 
idle day or the night shift. 


The helper on the shunting locomotive is listed mder the ageneral* 
heading on the table "Number of bottom employees handling coal." : | 
Sunnary, Mine 18 OO 
Coal hoisted per shift Soumebcecesoeen: cars, 1,650 (7,000 tons) 
Rock hoisted per shift Ceserensesecssoes do  wmi- 
Number of bottom employees handling coal 5 


Coal per shift per bottom employee ee 
ae coal eccerecccceccccovescees tons, 1,400 | 


Coal per shift per bottan employee . 
handling coal, rock, and materials ,»e do (2/) 


Average mine~car turMe-OVver ecees : fe eseeeo - Loca 
Average number of cars pos trip ceecceccsoe | 30 
Average track grade again st loads eccvcce ints oxinately. een 


yo Hold for night shift or idle day. 
ef Not available. — Rock is hoisted at bight chitt. or. on an idle: oe 


Mine 1 


This mine has been in operation about 20 yearse Room~and~pillar 
mining system is used, afd the pillars are not recovered. Rooms are 
driven ‘on 50-foot centers, 28 feet wide and 260 feet long. Machines are 
used for cutting, and all coal is loaded by hand. Average production 
per shift is 2,200 tons. Coal is gathered by eee cable-reel locomo- 
bovees and battery locomotives. 


rack arrangement on bottom is shown in fipins 13. The locomotive 
advances the trip of loaded cars to the run-around. Two. spraggers 


advance the’ loads to the cagers, “where they are caged oe hani. : Empty 
cars run by ae to the empty. storage trackse 
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Empty return ___. 
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pty storage, 30 cars —S Loaded storage, 40 cars 


Locomotive run-around Main hoist-shaft 


MINE 19 


Air shaft 


a Sead Need Gee 


Double 
cross-over 


> 


MINE 20 


Figure 13 .—Shaft-bottom lay-out,showing arrangement of tracks. 
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Summary, Mine 19. 
Coal hoisted per shift ccecscssssseceseee Cars, 1,190 (2,200 tons) 
Rock hoisted per shift seasvonemneecese: do hob! 
Number of bottom employees handling coal 6 


Coal per shift.per bottom employee. . ee 
handling coal eeeaeeeveeeteosvseseeeenen ese tons, 367 


Coal per shift per bottom employee — 


handling coal, rock, and materials ee do | (2f) 
Average mine~car Hunneover 3 SeCecsoveneece 3013 
mvereee number of cars ‘per trip coccscce 23 


Averexe track aie Seaanee loads eercce percent, Minus 3e5 


1/ Hold for night shift or idle daye 
2/ Kot available. Rock is hoisted at hight shift or on idle ay. 


“Mine 20 20, 

This mine has been in operation for a nunber of - yearse Meanie pro~ 
duction is 1,400 tons per-shifte: Room-and=pillar mining system is used, 
and the pillars are not recovered. Rooms are driven 400 feet long and 
33 feet wide on 53~foot centers.e Coal is cut by machines, and mobile | 
loaders are used throughout, except in one pair of entries, where the coal 
is hand~shoveled ento a conveyore A loading~machine crew consists of 10 
men, as follows: Cutting-machine man and helper, driller and helper, 
timberman, trackman, loading~machine operator and helper, and a motorman — 
and trip rider. Cable~reel locomotives are used for gathering. On main- 
line haulage, a motorman is employed instead of a trip rider. This extra 
locomotive,. a 7-ton unit, follows the trips and helps the loads over the 
steep grades and Puqves enpty cars: in sidings, so that flying switching | 
is not necessary. 


Loaded trips come onto the bottom over track "A", uncouple, and take 
run-around at "8" and pick up empty trip, and return along track ®C™, ~ 


‘(See fig. 136) The loaded cars are advanced to the cager by a 7~ton 
locomotive. Empty cars run by gravity onto the empty storage tracke 
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Summary, Mine 20 | 
Coal hoisted per shift eer Tee er re cares 430 (1,400 tons) 
Rock Bb isted ner chitt Terr rT ee Tee ee ee None 
Number of bottom saieeees handiine eoal ° 3 


Coal per shift per bottom employee 
handling coal Coe rer erortesececcsar room tons, 457 


Coal per shift per ieee employee 
pea coal, ocr and materials evsee _ do 467 


Average mine-car turnover Tere Terre 7 226 
Average number of cars | per bas Terr ere 20 


Average track grade cminst loads eeeccecce percent, Minus 065 


- Mine. el 
' This mine is 100 percent mechanized. It began operations about 4 
years agoe The average production per shift is 1,800 tons. Roorm-and~ 
pillar system of mining is employed, with rooms driven 20 feet wide, on 
2&-foot centers, and 350 feet long. Track-mounted cutting and loading 


_ machines aré used, anda complete crew usually consists of approximately 


20 men, classified as follows: 5 track-layers, 3 timbermen, cutting 
machine man and helper, mucker (shovels machine cuttings), 2 drillers, 
_loading-machine operator, 2 loading-machine helpers, 2 motormon, trip 
rider, boss, and one-half timo. of 1 electrician. Cable-reel locomotives 
are used for gathering. ‘There are no, regular partingse .Loaded trips are 
made up approximately. 150. feet from the loading face, so that car changes 
can be made quickly» These gathering places are in m adjacent room or 
along . the entries and vney nove ) UP as rooms advances oS 


The bon ees eeciene.. eanetats of a single. track. over a two»rcompart- 
ment bine Mine cars have drop bottoms, which automatically open as the 
cars pass over the bins and close as the cars pass off the binse The 
trips of cars are not turned around but are pushed back to the gathering 
places. The bin has a capacity of 125 tons, or 30 carse Onal is fed fron 
the bin onto a shain-and-flight: conveyor. This conveyor is 4 feet wide 
and ‘Operates: on a 1 HP Sane with a maxinun capacity | of 315. tons oes houre 


. 
~ 
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Summary, Mine 2l 
Coal hoisted per shift evscescecseccesere Cars, 425 (1,800 tons) 
Rock hoisted per shift eervesecccccsectos None 
Number of bottom employees Sanavind coal None 


Coal per shift per bottom employee 
handling coal Seeveeseseegtstegreenevsercd tons, —e 


Coal per shift per bottom amployee 


handling coal, rock, and naterials do — 
Average mine—car turmrOVOr esccesqoecsee 4.09 | 
Average number of cars per trip eecceces li 


Average track grade against loads eecoeee APMTOXimately level 
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SPECLAL FEATURES 


An Underground Broadcasting Station 


At the shaft bottom of one-of the mines discussed in this paper, a 
broadcasting station has been installed. It is operated 15 to OO minutes 
at the beginning of the shirt for the benefit of the miners who are wait~ 
ing for the man~tripe Safety talks, which ore never more than 5 minutes 
in length, are always a part of the program, and they a are iliac pre 
ceded by music from phonograph reeordse 


_ The broadcasting unit is in the mine manager*s office, and five 
dynamic speakers are located along the entry where.the nan-trips are made 
upe The sound is effective along the entry for a distance of 550 feet 
without distortion. Tho set is-sinilar to a publiceaddress system, and 
the sound is transmitted from the amplifier to the speakers by wirese 
The farthest speaker is 800 feet from the broadcasting unit... Electric 
power et 110 volts alternating current is used to operate the sete 


Total cost of installation, which includes 35~watt amplifier, 
microphone, phonograph, five dynamic loud=apeakers, monitor speaker, and 
cables, was approximately $500. 


Air~Cooling Plant 


An air~cooling plant has been installed on the shaft bottom of one 
of the mines discussed in this papere The purpose of the plant is to 
cool the intake air during the hot summer months to prevent falls of roof 
rocke 


This cooling plant is 50 feet fran the bottom of the air shaft, and 
all the air entering tho mine (gbout 70,000 cubic feet per minuto) passes 
through ite (See fige 14.) It consists of six sots of 18 water sprayse 
The sprays issue a fine sheet of water at right anglos to tho flow of air. 
A recirculation pump forces 324 gallons of mine water per minute through 
the system at a pressure of 25 pounds per square inche Each spray re= 
quires 3 gallons of water per minute. The “from 566 to 6 “to he mine vator 


that is drained from sealed workings varies from P80 fe oo and the 
temperature of the air after cooling ranges from Fe The cool- 
ing systom is in operation about 7 months of the years 


Although the cooled air has a high relative humidity, it contains 
less moisture by weight than the warm air entoring the mine. This cooling 
of air has little or no effect on the miner, since the seasonal temperature 
change in a mine 1,000 feet or more from the opening is only a few 
decsreese 


Two theories are given to explain the deterioration of the mine roof 
during the summer: one is that the excess moisture in the warm air acts 
on the lime (CaO) or some other ingredient of the rocf and causew it to 
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| Figure 14 —Sketch showing an automatic double-horn cager and a self-dumping automatic cage. 
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crack and fall; another is that seasonal changes and warm air during the 
day and cool air at night cause the roof to expand and contract alter» 
nately, and therefore loosen and falle Probably the heat and cold have 
more effect than the moisture in causing the rock fallse Observations 
made at another mine in this same district 4/ led to the above assumption, 
as it was noticed that fresh falls nevsr had my perceptible moisture 
along the bedding planes where they broko away from the roof. 


Total cost of above described plant was »pproximately $2,500. The 
monthly cost of operation is $50. 


Air~Heating Plant 


One of the mines included in this paper has installed an air-heating 
plant to prevent the formation of ice on the walls of the intake airshafts. 
Since this heating system has been in operation (during the winters of 
1934—35 and 193536), thore have been no idle days due to formation of 
ice in the shafts. Surface temperatures as low as minus 12° F. were 
recorded at this mine curing the winter of 193536, and the low tempera~ 
ture on the shaft bottcm was 35° Fe 


The heating plant consists of three 150-horsepower boilers, which 
supply steam to raciators built in the sido walls of structures surround= 
ing the shafts. Thero are 18 radiator units, cach being about 30 inches | 
wide and 10 feet high and containing 190 sqe fte of heating surface. -The 
Main hoist~shaft has ll radiator units and the man and supply shaft has [e 
The steel buildings containing these radiators have the walls extended a 
few feet above the radiators, but the buildings are only partly covered, 
so that all the intake air does not have to pass through the radiatorse 
The condensed steam from the radiators is caught in drain trans and re~ 
turned to the boilerse 


The total ventilating current, 265,000 cuefte per minute, is exhausted 
through the upcast compartment of the air shaft by an exhaust fan. The 
intake flow of air is down the main hoisteshaft and the man and supply 
conpartment of the air shafte | - « 


Total cost of heating plant was $30, 000, which includes boiler plant 
(used), steam pipe and fittings, 18 radiator units, and 2 steel buildings, 
25 by 29 feet and 16 by 19 feet, respectively. 


Monthly cost of onerstion ranges from $750 to $1,000, depending on 
the tempcraturee 


u/ Fletcher, Je He, and Cassidy, S Me, Air Cooling.to Prevent Falls of 
Roof Rock: Ams Inst. Mine and Mechs Enge Teche Pub. 387 1931, De Ye 
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EXPLANATION OF TABLES 


Shaft~: and Slope~-Bottom General Data 


Table 1 shows the general data on the 21 shaft and slope bottoms. 
The shafts vary from 110 to 600 feet in depth, and the minimum and maximm 
slope lengths are 100 and 580 feet, respectively. 


Generally, the capacity for empty~car storage is less than that for 
loaded carse <Averago storage capacity of the 20 mines using storage is 
104 loaded cars and 79 empty carse Each mine has storage cepacity for 
both loaded and anmty cars greater than the size of ths largsst mainline 
tripe The amount of roc handled by each mine varies from none to 200 
cars per shifte SXlevon mincs use tho same hoist for both coal and rock, 
seven use a separate shift or slope, and three do not hoist rocke 


Number of Bottom Employees Handling Coal 


Table 2 shows the number of bottom employees, classified according 
to their various duties. Car greascers, weighmen, and dispatchers are not 
included with bottom men handling coale Average number of bottom employees 
at the 20 mines employing bottom men is 3-0 men handling loaded cars and 
1e5 mon handling empty carse 


Labor Data on Botton Enployees 


Table 3, which shows the labor data on the bottom employees, is 
based on a f~hour hoist shifte Tho extra time necessary at some of the 
mines for caging men before and after the shift is not included, as somo 
of the other mines have auxiliary shafts or slopes for handling men. The 
following is a sumnary of bottom labor performance according to the type 
of hoisting:. ; 


Tons per shift per 


roe of hoisting bottom employee 


Cage (hand caging) eeeecee 329 
Cage (automatic caging) Tter 
Bir lidau seaeeSueaee tenes 1,180 
ConveyOreccecevevcesces +675 
Sonyayersoeasaiwere ses) “u5O 


cabins sia 


1/ Omitting the slope mino, where no bottom labor is required. 
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Table 4 shows the number, type, and size of mine cars in use at the | 
mines visited. Average mine~car turnover is tho total number of cars of. 
coal and rock dumped per shift divided by the total number of cars in usée 
Mine 2l, using the automatic dropebottom cars with no storage of cars on 
the bottom, has the maximum mine~car turnover, 4,09, and the minimum of 
Oe91 is at mine 14, where battery locomotives are used for main~line haulace, 


¢. 


MaineHaulage Data 


| Table 5 is mainehaulage data, which includes track gage, number and 
type of locomotives, length of haul, cars per trip, and nunber of partings 
served. The weight of rail and the maximum and average grade of track 
against the loads is also shown. There are six different track gages in 
use; the minimum is 36 inches and the maximum is 52 inches. The minimum 
and maximum main~line haulage is 0.5 and 4.0 miles, respectively. 


Car-Loading Data 


Table 6 shows the number of loaders, tons per loader, cars in use 
per loader, and average thickness of coal mined. The number of loaders 
includes all men on loading crews where mechanical loading is employed. 
Tons per loader per shift range. from 35 to 27feSe Because of different 
physical conditions at the various mines, labor data are not strictly 
comparables Average capacity of car in use per loader is the total 5 = 


number of cars in use times the car capacity in tons, divided by the 
number of loaderse 
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Concrete. 

Concrete and 
steel. 

Steel on 


brick pillars. 


Nonee 


Masonry, steel, 


and concretee 
Steele. 
Brick and 
steel. 


None. 


Timber, ma~ 
sonry and 
steele 

Nonee 


Nonée 
Steel. 


do0e 
Masonry wallse 


} Concrete and 


steel. 
Concrete, 
stone, and 
steele 
Concretee 
Concrete and 
steel. 
Timber and 
steele 
None. 
Timbere 


Coal 
hoisting 


Skip, 15. tons. 
Automatic 
cage, l-car. 
d 


Ugeinch belt 
conveyore 
Yyominch belt 
Conveyore 
Skip, 15 tons e 
Sxip, 11 tons. 


43-inch chain 
and flight 
convoyore 


-~ 30 + 


Original from 


THE OHIO STATE UNIVERSITY 


5 


IeC. 6949 


TABLE 1. —- Shaft— and slone-lottom general data (cont'd) 


Mine Method of handling cars 


Ne. Loads 


lee |Locomotive andj Rotary Gump « 


chain haule 


Cee Gravity. 


J5e6 do. 
Loe do. 
Hee Kory 


| | 
66. (Locomotive. 
| 
Teo Gravity. 
coe 
| 
Je 6 (Chain haule 


! 


do. 


10se Gravity. 


ae, 


lle. ‘Chain haul. 


les: d0e 
13. Car feeders 


) 
1h.s [Chain haul. 


l5ee Gravitye 


lowe dO. 
des do. 
} 18.. ocomotive. 
_ 19ee Gravity. 
| 20.0 Locomotive. 
Clee doe 


1/ Hold for night 


5002 


Automatic. 
do. 
doe 
doe 
Hand. 
Automatic. 
dO. 
dO 


Hande 
Rotary dumpe 
Cross-over dump 


jRotary dump. 


bottom carse 


Google 


shift or idle day. 


Locomotive. 


£ Gravity. 


Koy 
doe 


dOe 


Locomotive. 


4 Gravity. 


okey 


+ Locomotives 


HW oCar~lift. 


HE Gravitye 
doe 


t Car feedor. 


Chain haule 
4 Gravitye 
4 Chain haul. 


Ade 


s Gravity. 


dd 
doe. 


¥ Locomotives . 


ee 0) 


Rock | Cars of 
Rock cars | Ooal pe1 
hoisting per car of 
type shift | rock 


Slope rope haul. 


Separate shafte 
Same as coal. 

do. 

do. 

do. 
Separate shafte 
Same as coal. 
Separate shaft. 
Same as coal. 
Separate slopee 
Separate shaft. 
Same as coale 

doe 

do. 

do. 
Separate shaft. 


Sam2 as coal. 


eo 


ro 
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TABLE 2. ~ Numbor of bottom employees Handling coal 


Couplers | Droppers 
aca a 
Motormen snappers spragecere General Total 
tl ue du |S" tat a a 
no. |Loads| ties} Loads] ties| Loads {ties} loads jloads {fLoads{ties|Loads ties [total 
1 1 | 2 


1 1 ~ 3 5 
2 | - 2 i 3 5 
3 “ “ 1 1 3 4 
4 = = oe 1 1 2 
ao oe P) 1 3 4 
6 | 1 1 3 1 5 1 
7 E z 4 1 5 T 
Ej | - 1 2 2 \ 
9,6 | 1 2 2 5 105 
6: Ss 4) a 2 1 3} 2 5 
11 : ~ - 1 ~ 2],1 3 
12 = ~ 1 “ oe 5 
5 | 1 . 2ef1 | 3 
14 | “0 “ ~ 1 {1 2 
15 : = = 2 Te ie 5 
1G: 1 ies ~ 1 1 2 3 
L7 - = i 3 2 5 
16. ae “7 “ - 3] 2 5 
19 - oe 2 5 y-l 6 
20 af ~ if a}; 1 3 


Nonead Noneg Now. 


Mw 
pon 
i 
j 
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TABLE 3. ~ Labor data on bottom employees 


Tons of coal per shift. 
per ton of coal per employee 


Handling Handling 
coal, rock, Handling coal, rock, 
and materials coal and materials 


622 
oot 
UST 
300 
+15 
LY3 
333 
2/ 

3718 
210 


Se 
CT 
a 


Mine Rock and 


? 1 Included with employees handling coal. 
, 2/ Not available. Rock is hoisted at night shift or on idle day. 
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“TABLE 4. ~ Mine~car data — 


Overall . 
rail, } lensth __jAverage 
inches turnover 


1203 


Mine {Number 
NOs fin use {Tyne of cars 


Steel, solid snd. Antifriction 


i oa be 
2 Steel, wooden ~ doe 10 Le3f 
bottom, end , | 
dumping. 7 
3 Steel, wooden doe U5 9 1.76 
tT bottom, wooden 
end-dumpinge 
y Wooden, end- Plain 46 9 1.97 
dumping « : 
5 dO. do. 41 fe) 1.31 
6 Steel, wooden do. 54 9 1.50 
bottom, end» 
dumping, 
7 Steel, wooden Antifriction 43 9 lel? 
bottom, solid Peo @ 
end. | 
8 Steel, end- dO. 28 12 1.47 | 
9 dos GOe ‘30 1.3 1.05 
10 Steel and wooden, doe 27 and} 10 1.30 
end~dumping. | Ss ef ; 
11 #Steel, solid end doe 2 12 228] 
12 Steel, end do. au 12 1.98 
1 Steel, solid end. d0e 36 12 2a 3t 
1 Bt doe doe Se le >)! 
15 ¥Wooden, end~ do. 26 7 2085 
} dumping. : 
16 doe do. 52 8 1.92 
17 doe doe 56 & 2015 
18 Steel, solid end. doe | 2 se Cece 
19 Wooden, end i Plaine 34 and 9 303 
20 Steel and wooden, }Antifriction. Ug 9 2026 
‘{ end~dumping. : 
21 {Stesl, drop~ — "dos he 12 4.09. 
bpottome i 
Ave~ (a - ~ , 1.94 
rage 
5602 ~ 34% 


ae -_ Original from 
Digitized by ¥ l | ' 
— Gox gle THE OHIO STATE UNIVERSITY 


—— =—C| 


IC. 6949 
TABLE 5. - Main-haulage data 


Locomotives 
number end type 


S = 13-ton, trolley. 
4 15—ton, trolley. 
2+ 13~ton, trolley. 


1 + 10—ton and 
1 ~ 15-ton trolley. 
3 - 13=ton and 
o~ 1l5-ton trolley. 
8 ~ 10—ton trollaye 
3 - 10~ton and 
3 - 13-ton trolley. 
1 + 10~ton, 13-ton, 
and 15=—ton trolley. 
5 ~ l2 to 15>-ton 
trolley. 
jl ~ 13-ton and 
1 + 15~ton trolloy. 
1 ~- 10~ton trolley. 
8 ~ 10-ton trolley. 
3 - 20~ton battery. 
6 - 13-ton battery. 
2 & ton and 
1 ~ 7~ton trolley. 
2-~ 1lj-ton trolleye 
3 ~ 13-ton trolleye 
6 ~ 15—ton trolley. 
3 ~ 10-ton and 
1 = 7=ton trolleye 
1 ~ 1l3ton trolley. 


Approx. leve 
do 
do 


WEDDl EF DD B® Oe 


Minus 15 


5BSES 


Fu Mh 


1 + le-ton andl =~ 
133~ton trolley. 
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TABLE 6. ~ Coal~loading data 


Car capacity jAverage thicknes: 
in use Coal Draw 

cars in us¢ per loadere/ mined, jsiate, 
er Toadaral tons inches jinches 


i2 
ae 
12 


15 
10 
11 


CQ 
- 


MW & MSO oO Ams 
Ooo Ono. ooo 


> ¢ 


i 


pe 


i 
ese ¢ 


Y/ Loaders include all men on loading crews where mechanical loading is employed. 
2/ See text. | 
3/ Mechanical loading. 
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CCNCLUSIONS 


In selecting the 21 mines where data for this paper could be obtained, 
the attempt was made to choose mines with a variety of shaft~ and slope» 
bottom lay~outs and to include mines of all sizes, from a fow hundred tons 
to several thousand tons production per day. 


Barrier pillars to protect the shaft or slope at the mines visited 
vary from 100 fect to 300 feet in widthe At mines where no robbing is done 
and also at some of tho old minos, the pillars protecting the shaft or 
slope bottoms are not uniform in widthe The distance from the bottom of 
the hoist~shaft or slope to the nearest room ranges from 150 foet, at a 
Mine where pillars ara not drawn, to over = nile at a large mine with 14 
main entries and large barrier pnillarse 


In determining the size of barricr pillars, the following should bs 
considered: Depth of cover, physical character of overlying strata, 
thickness and physical chnractar of conl s3sm, and the physical character 
of the strata underlying the coal seame It is well to consider the re~ 
covery of barrier pillars at the shaft or slopo bottom and along the 
entries at the completion of mining oparationse Instead of leaving pillars 
of the minimum width necessary for protection, they should be made wide 
enough to be economically recoverablee 


Mines 1, 18, and 20 have no intorference between loaded and empty car 
trips on the bottome Each has two loaded incoming tracks and two empty 
return tracks. The return empty trips use the locomotive run~arounds for 
a very short distance, but the ompty trips clear this part. of the track 
before the next locomotive arrives for its tripe Mines 4, 5, and 13 also 
have no interference between loaded and empty car trips on the bottom, but 
each has only one loaded incoming track and one empty return track. All 
the other mines have some interference between loaded and empty car trips 
or at the locomotive run-around, and it is difficult to arrange them into 
groupse As mines 10 and 15 both use kick-backs on the empty return, they 
Can be classed together and the following summary would results: 


Bottom labor-data summary, according to arrangement of track 


Tons of coal 
per shift per 


Averages 

aaa 

Track arrangement 
on bottom 


Two tracks for loads and two tracks 
for empties, No interference. 
One track for loads and one track 
for empties. No interference, 
Some interference at locomotive 
run-arounde 
Kickback for empties; some inter~ 
ference in switching 
1/ Omitting mine 21, where no bottom labor is reouirede 
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The following summary cives a comparison of bottom labor handling 
loaded cars by different methods. (The average number of bottom employees 
handling loaded cars is two times as great as the number handling empty 
Cars.) 


Bottom labor-data summary, according to methods handling loaded cars 


Average 
Number production, per shift per 
of tons per shift | bottom employee Method handling - 
Hinesl. per mine handling coal loaded cars on bottom 
uy 855 Locomotive. 
5 590 Chain haul or car-feeder. 
11 ag Gravity. 


l/ Omitting mine 2l, where no bottom labor is required. 
Another factor that affects the bottom labor is the type of caging 


or hoisting, and the following summary shows a comparison of the different 
methods used at the mines visitede 


Bottom labor-data summary, according to type of caging or hoisting 


Average Tons of coal 

Number production, per shift per 

of tons per shift bottom Sup Eevee Tyoe of caging 
minese/ per mine handl or hoisting 

Te Yes Skipe 

10 2,180 Automatic caging. 

2 - 1,800 Conveyor. 

4 1,892 329 Hand caging. 


1l/- Qmitting mine 21, where no bottom labor is required. 
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The three preceding summaries ~ arrangement of track, method of hand~ 
ling loaded cars on bottom, and type of caging or hoisting ~ are probably 
of equal importance in planning a shaft or slope bottom lay-out. The 
results shown in these summaries should not be taken as conclusive, as 
data from additional mines placed in any one group may change the relative 
position of that group. 


_ Probably none of the shaft or slope—bottom lay~outs included in this 


paper would fit any other mine, but certain features from the various 


lay-outs may be helpful in revamping an old lay-out or in planning a new 
OnG e 
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